Low binding capacity and altered O-linked glycosylation of low density lipoprotein receptor in a monensin-resistant mutant of Chinese hamster ovary cells.
We have studied function and structure of the low density lipoprotein (LDL) receptors in a monensin-resistant (Monr-31) mutant isolated from Chinese hamster ovary (CHO) cells. To assay the ability of the receptor to bind LDL, we employed three methods, 125I-LDL binding to the cells at 4 degrees C, 125I-LDL binding to the receptor-phospholipid complex (Schneider, W.J., Goldstein, J.L., and Brown, M.S. (1980) J. Biol. Chem. 255, 11442-11447), and ligand blotting (Daniel, T.O., Schneider, W.J., Goldstein, J.L., and Brown, M.S. (1983) J. Biol. Chem. 258, 4606-4611). The LDL receptor number was similar in both CHO and Monr-31, but the binding affinity was reduced in the mutant. The semi-quantitative immunoblotting assay with an antibody directed against the COOH-terminal 14 amino acids and the ligand-blotting assay with LDL also showed that the relative steady-state level of the receptor in Monr-31 was comparable to that in CHO, whereas the binding capacity of the receptor in Monr-31 was lower than that in CHO. The precursor and degradation forms of the LDL receptors produced in the mutant cells were similar in size to those in the parental cells, but the apparent molecular mass of the mature receptor protein in sodium dodecyl sulfate-polyacrylamide gels was reduced about 5000 daltons in the mutant. These results suggest a structural change at the NH2-terminal LDL binding domain. Tests of the effects of tunicamycin, endo-alpha-N-acetylgalactosaminidase (O-glycanase), and sialidase (neuraminidase) on the molecular size of the mature receptors indicated that the reduced size of the receptor in the mutant cells resulted from altered oligosaccharide chain(s) linked to serine/threonine residues in the binding domain. We compared the molecular sizes and binding activity of human LDL receptors in several clones derived from CHO and Monr-31 cells which were transfected with human LDL receptor cDNA. The human LDL receptors produced in the transfected clones of Monr-31 were also smaller in molecular size and lower in binding capacity than those produced in the transfected clones of CHO. These results suggest that both structural and functional alteration of the LDL receptor of Monr-31 is not caused by a mutation in the structural gene of the LDL receptor but by altered processing or maturation of the receptor. The correlation of the decrease in molecular size and reduced binding capacity of the LDL receptor is discussed.